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INTRODUCTION 


One  method  of  achieving  pollution  abatement  or  the  reduction  of  the 
adverse  effects  of  waste  solvents  on  the  environment  Is  to  eliminate  or 
minimize  the  number  of  hazardous,  toxic  and  duplicate  solvents  and  solvent 
mixtures  used  for  cleaning  processes.  Specifically,  It  is  the  objective 
of  this  project  to  attain  these  goals  for  cleaning  operations  at  the 
Naval  Air  Rework  Facilities  (NAVAI REWORKFACS)  and  to  this  end,  a  study  was 
initiated  to  eliminate  or  minimize  solvents  used  for  cleaning  and  degreas¬ 
ing  at  these  naval  facilities.  Considerations  of  solvent  and  mixtures 
used  as  thlnners  and  diluents  for  coating  systems  were  omitted,  because 
for  such  systems  both  the  nature  of  the  solvents  and  solvents  mixture 
ratios  are  critical  to  the  performance  of  the  end  system.  Any  modification 
would  require  an  extensive  and  ln-depth  study  of  these  systems  since  any 
change  could  adversely  affect  the  intended  efficacy  of  both  the  solvent 
and  solvents  system.  This  project  was  conducted  under  reference  (a). 


APPROACH 

A  study  was  conducted  on  most  types  and  volumes  of  solvents  used 
annually  by  the  NAVAI REWORKFACS  for  cleaning  operations.  Emphasis  was 
directed  to  the  physical,  and  chemical  nature,  the  physiological  effect  on 
the  human  system,  and  the  number  of  different  solvents  serving  the  same  or 
equivalent  functions  that  could  be  replaced  by  more  safe  and  acceptable 
ones. 


CONCLUS  I  ONS 

It  is  concluded  from  the  results  of  this  study  on  the  minimization  of 
solvents  that  fifteen  different  solvents  are  presently  being  used  indivi¬ 
dually  for  all  NAVAI REWORKFACS  cleaning  and  degreasing  operations.  Of 
these,  eight  are  seen  to  be  able  to  satisfactorily  and  effectively  fulfill 
the  requirements  for  all  the  operations.  Table  I  lists  these  eight  sol¬ 
vents  with  recommended  applications. 

Thus,  by  reducing  the  number  of  different  solvents  serving  the  same  or 
similar  functions  and  by  simultaneously  replacing  undesirable  solvents  with 
non  or  less  pollutive  and  non  or  less  toxic  ones,  it  Is  concluded  that  a 
large  degree  of  pollutive  abatement  can  be  effectively  achieved. 


RECOMMENDATIONS  AND  DISCUSSIONS 

As  reported  In  reference  (t).  the  result  of  a  survey  of  tne 
NAVAI REWORKFACS ,  of  which  five  of  six  responded,  indicated  that  a  total  of 
over  800,000  gallons  of  Individual  types  of  solvents  are  being  used  annu¬ 
ally  for  cleaning  operations  and  that  there  are  fifteen  individual  solvents 
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that  comprise  this  total  volume.  Note  that  these  surveys  are  not  all  in¬ 
clusive  and  other  cleaning  solvents  may  have  been  overlooked. 

One  important  property  of  a  solvent  as  reported  in  reference  (b)  that 
could  possibly  serve  advantageously  to  reduce  the  number  of  solvents  used 
is  the  "solubility  parameter",  a  thermodynamic  method  for  estimating 
solubilities  and  defined  as  the  square  root  of  the  cohesive  energy  density 
of  the  solvent  under  consideration.  A  preliminary  study  of  this  property 
indicates  that  it  can  be  an  advantageous  method  for  selecting  the  proper 
solvent  for  the  solute  in  question.  Implementation  and  effective  applica¬ 
tion  of  the  solubility  parameter  would  aid  in  further  reducing  the  minimum 
solvents  list.  However,  an  extensive  study  is  required  to  establish  the 
solubility  parameter  relationship  of  the  solvents  and  soil  or  "dirt"  en¬ 
countered  at  the  NAVAIREWORKFACS  so  that  workers  will  be  able  to  select 
the  most  appropriate  and  effective  solvent  for  each  specific  cleaning  pro¬ 
cess. 

Recommendations  and  the  basis  for  the  minimization  and  elimination  of 
each  solvent  listed  herein  are  detailed  in  reference  (b) .  It  is  recommended 
that  further  studies  be  planned  to  establish  the  solubility  parameter  values 
and  actual  solvency  degree  for  all  "dirt"  that  is  to  be  solvent  cleaned  at 
the  NAVAIREWORKFACS. 

V 

Additionally,  it  is  recommended  that  Table  I  be  implemented  and  made 
readily  available  for  reference  at  all  appropriate  locations  where  solvent 
cleaning  and  degreasing  operations  are  conducted  at  the  NAVAIREWORKFACS. 


REFERENCES 

(a)  AIRTASK  A340/0000/001B/6F57-572-40J  Work  Unit  VQ301,  Pollution  Control 
in  Aircraft  Materials 

(b)  NAVAIRDEVCEN  Report  No.  NADC-79278-60  "Substitution  and  Minimization 
of  Solvent  Cleaners  Used  at  the  Naval  Air  Rework  Facilities"  dtd 

5  Mar  1980 


TABLE  I.  RECOMMENDED  MINIMUM  SOLVENTS  AND  SAFETY  USE  CHART 
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that  comprise  this  total  volume.  Note  that  these  surveys  are  not  all  in¬ 
clusive  and  other  cleaning  solvents  may  have  been  overlooked. 

One  important  property  of  a  solvent  as  reported  in  reference  (b)  that 
could  possibly  serve  advantageously  to  reduce  the  number  of  solvents  used 
is  the  "solubility  parameter",  a  thermodynamic  method  for  estimating 
solubilities  and  defined  as  the  square  root  of  the  cohesive  energy  density 
of  the  solvent  under  consideration.  A  preliminary  study  of  this  property 
indicates  that  it  can  be  an  advantageous  method  for  selecting  the  proper 
solvent  for  the  solute  in  question.  Implementation  and  effective  applica-, 
tion  of  the  solubility  parameter  would  aid  in  further  reducing  the  minimum 
solvents  list.  However,  an  extensive  study  is  required  to  establish  the 
solubility  parameter  relationship  of  the  solvents  and  soil  or  "dirt"  en¬ 
countered  at  the  NAVAI REWORKFACS  so  that  workers  will  be  able  to  select 
the  most  appropriate  and  effective  solvent  for  each  specific  cleaning  pro¬ 
cess. 

Recommendations  and  the  basis  for  the  minimization  and  elimination  of 
each  solvent  listed  herein  are  detailed  in  reference  (b) .  It  is  recommended 
that  further  studies  be  planned  to  establish  the  solubility  parameter  values 
and  actual  solvency  degree  for  all  "dirt"  that  is  to  be  solvent  cleaned  at 
the  NAVAI REWORKFACS . 

Additionally,  it  Is  recommended  that  Table  I  be  implemented  and  made 
readily  available  for  reference  at  all  appropriate  locations  where  solvent 
cleaning  and  degreasing  operations  are  conducted  at  the  NAVA I REWORKFACS . 
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in  Aircraft  Materials 

(b)  NAVAI RPEVCEN  Report  No.  NADC-79278-60  "Substitution  and  Minimization 
of  Solvent  Cleaners  Used  at  the  Naval  Air  Rework  Facilities"  dtd 
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TABLE  I.  RECOMMENDED  MINIMUM  SOLVENTS  AND  SAFETY  USE  CHART 
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(1)  Duplicate  solvent  -  no  need  to  stec-  (3)  Five  times  more  toxic  than  acetone 

(2)  Potential  carcinogen  (k)  Very  toxic 

(5)  More  toxic  and  hazardous 


